In the selection of patients for mitral commissurotomy, accurate assessment of the amount of mitral regurgitation on a clinical basis may be extremely difficult (1) . Hence, the indicator dilution techniique, which offers some possibility for detection and a quantification of the regurgitant flow, has been widely applied to this problem in patients (2) (3) (4) (5) . However, as much of the work has been done in patients in whom precise quantification of the amount of insufficiency was not possil)le, experimental proof of the value of the technique in detectinig knowni amounts of regurgitation is lacking. For this reason it was felt to be important to evaluate the technique in an experimental preparation in which the regurgitant flow could be controlled and measured. To do this, regurgitation was produced in the open-chested dog by an external polyvinyl shunt between the left ventricle and the left auricle. With this preparation, miiultiple comparisons between curves obtained with the shunt open and closed could be made, the amount of regurgitation could be measured, and yet blood flow and volume were not artificially fixed as in a model.
MATERIAL AND METHODS
TIwenty-five adult mongrel dogs weighing between 9 and 24 Kg. were studied. The data from 15 of the dogs were considered satisfactory and used in the study. Chloralose 50 mg. per Kg. and urethane 500 mg. per Kg. were used for anesthesia in all cases, and respiration was controlled uising intermittent positive pressure with 100 per cent oxygen through a No. 32 The shunt consisted of a polyviinyl tube, 4 mm. internal diameter and 31 cm. long with a "Y" tube in the middle, so that a side tube could be led off and attached to a reservoir. The shunt was introduced into the left auricle after the tip of the left auricular appendage had been removed; the other end was introduced into the left ventricle through a stab wound in the apex and both were fastened in by purse-string sutures. (Figure 1 shows the shunt in place.) To measure shunt flow, both limbs of the shunt, that is, to the left auricle and to the reservoir were unclamped, the reservoir was set at left auricular level and the limb leading into the auricle was clamped. Flow was then measured into the reservoir for 10 seconds or 50 ml. This amount of blood loss did not alter blood pressure and blood was immediately returned to the dog. Shunt flow was measured before and after all cardiac output determinations done with the shunt open. With this size shunt, the regurgitant flow varied between 20 and 38 per cent of the forward flow, forward flow being measured by the dye dilution technique.
Cardiac outputs were done using the dye dilution method of Stewart and Hamilton (6) with 5 ,uc. of radioactive iodinated human serum albumin in 0.5 ml. of saline as the indicator. The amount injected was determined by weighing the syringe before and after injection. For the left auricular (LA) injections, a saline-filled, 2 ml. capacity polyethylene tube was attached to the auricular catheter. This was filled with the indicator through one limb of a three-way stopcock, and then the contents rinsed in as rapidly as possible with a 10 ml. saline rinse through the other limb of the stopcock. Sample collection was begun with the start of the rinse which was considered zero time. T2 -Ti and C2 are concentrations in counts per minute per liter and Ti and T2 are the comparable times on the downslope of the curve. The concentrations, peak (PC), least (LC) and recirculation (RC), and the times, appearance time (AT), disappearance time (DT) and build-up time (BT) are those described by XVood and Swan (7) . Their derivation is shown in Figure 2 . Disappearance time was taken as the time from the peak concentration to 5 contraindication for mitral commissurotomy (1) . This amount of regurgitation was sufficient, however, to elevate the left auricular pressure approximately 1 ml. Hg and on clamping the shunt, a transient rise in ventricular pressure was found which is similar to the finding of Wiggers and Feil (10) .
Although most of the studies on the use of this dye dilution technique to measure mitral insufficiency have been done using a cuvette oximeter and a continuous recording system, the interrupted sample technique was chosen for this study. \While the frequency response may not be comparable to a continuously recorded curve, it is a simple, well standardized technique to obtain a dye dilution curve (9) . By range from two to five seconds, are subject to large relative errors. Likewise, the measurement of specific points on the curve, suclh as the peak concentrationr, will be subject to error. In theory, it might be expected that by combining two components of the curve whiclh are altered in different directions by nmitral regurgitation, a better separation could be obtained. For example, in regurgitation, the slope is prolonged so that the least concentration is increased while the recirculation concentrationi is decreased. The ratio of these two would thus be greater in mitral insufficiency than the changes in either one alone. Various ratios including the ratio of least to recirculation concentration were applied to the data as seen in Figures 5 and 6 
